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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
(57) [Claim(s)] 

[Claim 1] The minute movable machine device characterized by consisting of a single crystal 
semiconductor which prepared the shape of toothing in the location where at least one 
electrode countered other one electrode directly in the minute movable machine device which 
a movable electrode moves according to the electrostatic force impressed to the fixed 
electrode. 

[Claim 2] The minute movable machine device according to claim 1 characterized by having 
arranged the fixed electrode and the movable electrode in the shape of [ of the comb which 
became intricate mutually ] a gear tooth. 

[Claim 3] The manufacture approach of the minute movable machine device characterized by 
sticking on other substrates the side in which the pattern of said semi-conductor substrate was 
formed, and separating said electrode pattern from said semi-conductor substrate in the 
manufacture approach of the minute movable machine device which a movable electrode 
moves according to the electrostatic force impressed to the fixed electrode after forming at 
least one fixed electrode or a movable electrode pattern in one principal plane of a semi- 
conductor substrate. 

[Claim 4] The manufacture approach of the minute movable machine device according to claim 
3 characterized by forming in the silicon substrate to which boron diffused the electrode pattern 
in high concentration. 

[Claim 5] The manufacture approach of the minute movable machine device according to claim 
3 characterized by forming in the semi-conductor substrate which diffused an impurity type 
which is different from the type of the impurity of a semi-conductor substrate in an electrode 
pattern. 

[Claim 6] The minute movable machine device characterized by making it the inter-electrode 
distance change as at least one electrode consisted of single crystal semiconductors, has 
been arranged in the shape of [ of the comb which became intricate mutually about the fixed 
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electrode and the movable electrode ] a gear tooth and separated one electrode from the 
electrode of another side in the minute movable machine device which a movable electrode 
moves according to the electrostatic force impressed to the fixed electrode. 
[Claim 7] The minute movable machine device according to claim 2 characterized by making it 
the inter-electrode distance change as one electrode was separated from the electrode of 
another side. 

[Claim 8] The minute movable machine device according to claim 1 characterized by having 
arranged the fixed electrode and the movable electrode in the longitudinal direction in an 
electrode pitch mutually different, respectively. 

[Claim 9] The minute movable machine device according to claim 1 or 8 characterized by a 
movable electrode preparing a fixed electrode up and down. 

[Claim 10] Claim 1 characterized by supporting the movable electrode concerned on a 
substrate using the buffer device in which the effect from a substrate is decreased, or a minute 
movable machine device given in 8 or 9. 

[Claim 11] The minute movable machine device characterized by supporting the movable 
electrode concerned on a substrate using the buffer device in which the effect from a substrate 
is decreased by at least one electrode consisting of single crystal semiconductors in the 
minute movable machine device which a movable electrode moves according to the 
electrostatic force impressed to the fixed electrode. 

[Claim 12] The minute movable machine device according to claim 10 or 11 characterized by 
constituting a buffer device from two or more beams through a movable connecting plate. 
[Claim 13] The minute movable machine device which is a minute movable machine device 
given in either of claims 1, 2, 6, 7, 8, 9, 10, 1 1 , and 12, and is characterized by preparing the 
fixed electrode and the movable electrode on a semi-conductor substrate. 
[Claim 14] The drive approach of the minute movable machine device which is the drive 
approach of a minute movable machine device given in either of claims 1 , 2, 6, 7, 8, 9, 10, 1 1, 
12, and 13, and is characterized by moving the movable electrode concerned by scanning an 
electrical potential difference one by one for the gear tooth of a fixed electrode. 
[Claim 15] The drive approach of the minute movable machine device according to claim 14 
characterized by controlling movement of the movable electrode concerned by detecting the 
location of a minute movable machine device and making this position signal feed back to the 
fixed electrode driving signal concerned. 

[Claim 16] The minute movable machine device characterized by preparing a fixed electrode 
and a movable electrode concerned on the same insulating substrate in the minute movable 
machine device which a movable electrode moves according to the electrostatic force 
impressed to the fixed electrode. 

[Claim 17] The minute movable machine device characterized by for at least one electrode 
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having consisted of single crystal semiconductors, and preparing a fixed electrode and a 

movable electrode concerned on an insulating substrate in the minute movable machine 

device which a movable electrode moves according to the electrostatic force impressed to the 
fixed electrode. 

[Claim 18] The minute movable machine device characterized by establishing the structure 
which supports a movable electrode to a fixed electrode, and the slider projection structure of 
restricting the movable electrode concerned moving in addition to the migration direction, in the 
minute movable machine device which a movable electrode moves according to the 
electrostatic force impressed to the fixed electrode. 

[Claim 19] The magnetic head characterized by carrying the thin film magnetic head on the 
movable electrode of a minute movable machine device given in either claim 1 , claim 2, claims 
6-13 or claims 16-18. 

[Claim 20] The optical disk head characterized by carrying an optical fiber or a photo detector, 
and a light emitting device on the movable electrode of a minute movable machine device 
given in either claim 1 , claim 2, claims 6-13 or claims 16-18. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to a minute and highly precise oscillatory type sensor, the actuator of a 
highly efficient micro robot, and the thing further used as minute movable devices, such as a 
head of a magnetic disk or an optical disk, especially about a minute movable machine device. 

(Prior art) 

The minute movable machine device currently used in current and the above-mentioned field 
is mainly produced by machining techniques, such as engine-lathe processing, and it is 
possible to make comparatively what has a good precision from a low price by fast advance of 
a machining technique. However, it is asking for the thing still more rapid the advance by the 
side of a system and more highly efficient. Therefore, the present condition is that are on 
extension of the conventional machining, dealing with this is becoming difficult, and the 
appearance of an innovative processing technique is expected. Hereafter, the MAG or an 
optical disk head is mentioned as an example, and this is explained. 
The detection section of the head which reads the record medium produced by current and 
high density is processed very minutely. However, in order to move this on a record medium, 
the detection section is mounted on the arm which consists of an about several cm metal, and 
is driving the readout part of a head in the precision of about 15-30 micrometers using a servo 
technique. This drive pitch is restricted by the resonant frequency of a machine. Since it 
becomes possible for the resonant frequency of a machine to become large, consequently to 
drive a machine at a high speed as a movable machine becomes small, a still minuter motion 
can be carried out by combining a servo technique with this. 
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